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£&R-e*j£S*iT£ y , 19187^7 7*&MKMttNi*<&&fc u < ttCo^^- 
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[ff#«2 0] 

1 752 1 9 <zn^ ti^ i ^izmMnM^m.ffim^yv-' zm^xMis, 

Cff^«2 1] 

* W Jl £ X% 4t> t* -M& & # b < & * ■* £ Ii i: , 

& * tf * & *m a -r s «B&*gjfis&*iz > -9- - jg^is. 
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©WVMBft^y F«5«»TfS. K&ttffl"***CJ:y»M8©te^ 

[0 0 0 2] 

^- k^y K^-ry (hdd) Ki*, ( 
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*M*mM*on*.mtit#xit * « t, », 3 a«ft&tt*ji*,c«g * a l t s 

[0 0 0 5] 

ft*. aAM®<Mb», mm***Ai]mnK*mKKB>+ztii*K. 

©MC«MS*i*y7 h«ttt#»Tf*«P»r«allort»H^Co#AHMt 
©i^i/-ht©ft^#l^EM (Magnetic Domain Structure) 
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4$2 0 0 2-2 7 8 3 2 6 

# 

g *S SaUKttK©^^^ L X /U T £ mwT Z> J 9 * * > 
[0 0 0 6] 

a- T^*^©*»©tt, #9^.«4tgB¥3-l253llK:^ajn-Cv\« *^tc, 
MA«*B34#a ! iF^4663685-^{C^3*l-CV^ i-iJC, g £[*<£» M 

o 

[0 0 0 7] 
[0 0 0 8] 

a©nigi:Mt hunt, mMteffimmmzi;- hmzmm^^t=.mz^m 
h^tcinx-tsxet, s/- h^tciDxstifesajfaBasicwiKflafflUK'&^t- 
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silt, ©M*isjcfigfc«eKfc7gj**r*xgfc, 

i&£7ra<z>&<£il<*ftfe$/- htoi/^h^iimii:, lilld 

£&ot^«. lot, mw;ffiMmizmmztix.\t\2><Di*/\- f/ut^^© 

[0 0 0 9] 

, «fi*3(ii:uTA**«ii (hcp) <©«§a«jt%i#^, ^(Dcm^^m^m^ 

©Tit LTCr%, L < ttCr^TifiaSrttffl^* xfcT* * 

*tcj:y, Co^^f»K©*Sft^ffi:fciB!l«i-r*cifc«s^riBi:asy. .fcUff^am 

[0 0 10] 

u, *©^t-^*tta®2ooooc^i^itiio.8«±<z)*)<z)'T?fes. *fc*m<z>&& 

^^it^fr ©*Mfl: &C «fc y 30000eJ^±(Z)^a* ^-Cft&ftSJ^fcfc^T&S. 

TttVW*fcV>fe&ftV*«lK:*#&3^3ft, A*«|jt««*&6 0 0~8 O'OOefcflt 
j£3ft-&fc«>4»3!< 1 . 5^tf> 1 2 0 0Qe<D&Mtitf>&m£.£tiZ>£3£ 

* <=> ft 5 . * fe -e <Dmfcm»<»ftmit^ffl&fiftmtk\ti&^m&m#. £ ft •& 
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[0 0 1 1 ] 

mM-t £ z. £ K £ y , -r 3&*5^co^^*jK(Z)^^jia^ * r £ lea: y 
fastis. ^^©SgHfc^^WfiDlEMtciy^tcil 

[0 0 12] 

i?--«5t$:mB^t-^o H3tt, Ell 5©«ac\y K©«*jgfii«r*'fe>"fr- BPS: 
F l Jttc^StifeTBP^^ >y ^» 2_hic^3 4xSo T8B3r* -y ^"S 2 tt&Ji 
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[0 0 13] 

#H2002-170211#^|g 
[#S^i^2] 
#||2002-151755#^^ 
[0 0 14] 

[»w l «b e> £ -r s mm] 

#3*1, j e©^tt200nm^^l00nm^^^tlJWTi:^o^^^, fi£3fc©^|E»|J 

Ksus#©*3iT? «ps#^fe y , * r=.mm^m<D^^v h^-m^t?** r £ # 
(m^offir, ^*«©^« f ffi*iei&©ifflfi) 

fcBtv r x«*jc «k y U grMaggp© g SJgfc, ^t®«©»^ L ft v^^Xff 

&«©mfc&tfS/:x^ > J: y r©^M^ (fiiKiU7) 
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^yi'fi^aooniiitttt, 2 0%SS©ffi*iST-e&ofe : fe(Z)3{>«, h^y* 
[0 0 15] 

[0 0 16] 

(Brt:3SSa^affiBri:lKlE1S9IIIgK*t©Sl) lC*£<#c# 

co^&m'mvmmzMmtzm, ©30^, ^mtm (Brt) &ss«u 

T £ 3&#>, Sflltl &/h 3 < f « *JC«f*38«» S £ tflBfll & o *« 
, #18 brt^fcofc. ±13^7? tt, b 9 * **S 1 0 0 nm<Z)g ft 

mw>&, m&mnmaa&mfcm (Brt) ^*&25Tn««TT?ffi*a^©*0«:» 
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fcfcEI4© (c) T'&U, #3&E©#3i&a*'*eil. 21***04© (b) (a) (C 

*ffS - t6t)©"e&£° 
[0 0 17] 

&»<-r*#&##tf e>*ia. 1 ta*Ji7, gi^ji5© 

icftiflnbfcv^, H4 (c) ©m£-£&££, SSI 5^i/-;i/KMiA^M 

fijf 7 A^ifltS ' i:#ffi3fefc W * fc«*Sffiat*#©*»«#*©«*WiflE 
[0 0 18] 

m&Mwmi 1 ©&^©#©$#©igjs#?i< %©■??& y, m<b& 

Kfftftt n m hit < & o *©*«fiM#tttt<6T"** £ £ * K#ft WlC*£ 
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R±^MnIr^*g±, JfcCoFe^Ni Fe±iCMf§i:, 

i) /crTii («tBffif»KT«» i o) zmm^-zt, zomitmmoum 

i^ffi^It^C o ^^il/C r T« OKEIWflrWU 1/ 
^|2fJ^mT^«l 0) <Dmm&£<D7 4 vt4 >^JSV>fc«), 

n X tf # 3f is -IWilC J: y , Co Hrr&^m/ C r T&IR©t*lK©lKaM#tt#teT 

[0 0 2 0] 

?K^C«^^^«t»«t<!D« A» ^f<Z>M»M^^^T«l3ic (fee) ^©#^MI 

i o) itfcbttmm (b c C ) <z>#*»mt, co^atttR ammmmmi 

1) ttA#«?B«3i (hep) ®#^ilt'$>S. Co^8ttR©Tili:«l 
MtSCrTiKl 0)tt, ^nxtT4r^*/-ISJ|fiJt*««JCJ:yCo^«| 
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[0 0 2 1] 

l^g^SliftCgliitlt i'JIV«5iM (fee) <0»g 
[0 0 2 2] 

[0 0 2 3] 

Wot u * e> ra«*i8£-f s . 

[0 0 2 4] 

lot, l^MMflft©SfiIi:igg«(Z)Co^il©«$Sfi 
^^ttMli^tSi:, Co#^*tt<o|gftKi«Ftt««aijEfl:T* , r. *A 

tsrt^tt^^ri: ifiWW h fee 
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[0 0 2 5] 
[0 0 2 6] 

, Mmmwmfrb&&m^mtyftM&z$^£Mmz&&i'tz>z- mz&z> 0 

[0 0 2 7] 

mm z z> £ ©#ig] 

3 £: , Co £ &#&^C$H£ £ £ #T* £ 
S 0 ^©fffe^T^;i/7T^^M^&^®m^«jfflsi:^IS0J^©^ra 
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[0 0 2 8] 

BIlK:*^©*^©*!®*^^:^*:^. «*#5S (03) T*ti, 
#B»**M#tt'f * > kf - Ax y ^ > ^{C J: *J V ?M 2 * ti y ^ > ^ 

®i©3&mi5j^e>±®li&3&gl6<D$gBt*3lCA£ j:-5{cii^-rs*\ x&, @fl 

it 7 ®(f»'fcesiff s i9*««biw«ijk 1 1 <Dr mm 17 nm^mmmmmi^&m 

[0 0 2 9] 

J: y U J: »J MJ&A-f T^#t § 7 /\frr#tn? 

^LfcH"e*S. 04 (a) ICMJSbfcfcai^fcaTf&S. ttBfflMtl 

1 aLTffiM"tSCo^?KttJfi;<3Dj|afia : S:i8«E't«-i:JCJ:y, iEWH 1 <*> 
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[0 0 3 0] 

T^ji7Txmm9 zm&mwwkTmmi o^rwc^tsi:, 

[0 0 3 1] 

(FCC:Face Centered Cubic) _h 
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[0 0 3 2] 

•acasjfttfffi* s m y is v*&s#& & . © » jcasjn-r s 5c*tiP ,cr , zr , Nb ,h 

f ,In,Mo,Ti ,V Ja,W,Ru,Rh,Pd,Pt^ e>jgtf*l f ^©-H*; b < 2;gJW±£Ni 
[0 0 3 3] 

*CJ:y»»S:&(«bCrTjaillO©tSft*5t«:J:y»<«ftS*&IISfci-»i 
[0 0 3 4] 

0 6 {C^-To -jRtCCr^i»RTifil!tfcCo^^»ffl|i:©^Ml^tttt, 
xt:**S/HB*J»*»*»CJ:y, BBlRl®B8«JC3ftV>«BB*«*>* 0 Cr^fcRfcflK 
MJI (BCC:Body Center Cubic) ©Jg£fl|3tS: y , ^<Z>*ffMT*&3C 
r (110) K^mtCr (100) @Bft»)gh##ie>*lT^£„ ^©Cr (110) ffiftf* 
K±JCCo^i»JRS:^fiJt-r«i:, Co (10.0) Co(00.1)©ift||Kfcrt*»-&, Co ( 

io.o) co(oo.i)co (n.o) ®ftlSfiit«Vt, Co (oo.2) mfc? 2>Wr& 

tbnx&v, m&f&gkmz&^Tmt-tZo cr uoo) mmmm±izco^±mm 
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Zf&m-t&t., Co (11.0) @B|Bj^6*#*n£*lTV^ 0 
[0 0 3 5] 

® 6(Z)StateA2,A3taCr (110) IBftffifCCo (00.1) SHft U fcty;MT*$> V Co<& 

&£A,E<DffifoiLj3ffim. (fee) &<D&ffig&mWkT*&Z>M-t'ei*Stateh2<Dft 
MLfr^mV £ V>„ 0 6 (Z>StateB«^#@2fnJ L &CrTifiB£-t{C^#@Hlnl L f=.Co& 
±WWk<Z>M&'V2bZ> 0 0 6tf)StateCl£Cr (100) Uft^JCCo (11.0) ®^@Bl«Jl/ 

r^mv^vco^mm^mt>mm^^nizm\^Lx^^m^^>^ 0 err 
i&m<D T3 izmv e> n t=. r ^ ? r * &&<Dun 1 1 <Dmm <dwu ^ £ hi 

•r-S^iltC J: CrfiJR©BBf^*«StateA3 StateB StateC » £ # 

W# fa^M; 3 its 3 £ £ £ o 

[0 0 3 6] 

^*^#M^«^(Z)C$fi^M|^^CSit:^CfBJV^fe«^t (06 : StateA3) "Tli, 
^#^^r«3t©CS&^m®p*g{C^ftCf^V^fe^ (®6 : StateC) gfiJS 

, Cffi$:M®P f iItCiBrBl$-Br^r (06 : StateC) L ^ £>*l£#\ 

C3i©#^tf)@B[B]£^£&V^ M*Mm&&< (06 : StateB) , 3*Ui 

, CrT*I^M4^^0Cr (110) it't/^Cr (100) ®T%&<, 
^:£@H(hJ (0 6 : StateB) ICT £ iH^^So 
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[0 0 3 7] 
[0 0 3 8] 

^i:t)"Tlg-e$)So ■ttzfr^mAV (a) >S:t>*0 2{c^-t^(c, 

[0 0 3 9] 

y b*ym?* h htfmi$2nBf&£nz> cms (a)) „ rcDi/i;xMi 

l/^X b<DMm&£i)mMX'&£&?K, T»^^ h21(Z)^ifrsli±g|Sl/^^ 
h22J:y^<^3tiT^S 0 dtUCJ:*;, ttBfflttK 1 1 ^MK 1 2 j$jR 

£ Bfc:fijW£ £ & * o «&SffiS&*3Uf h 9 ? * *gti Jtffls u h (Dipgic i: 
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[0 0 4 0] 

xyf>^fia$ftfeft©»iS^S:H5 (b) &C^1% K^>f 

■fe ©»-&x y ^ > ^ ttTSP^f ^ V ^JS 2 <Z)A1203M * T'ftotf, 

tl5, U < H^NK&JS 6 *T?xy^>^3ti-6. r©X>yf>^$|j:gfi| 
Jg 7 ®«Sfi«tc?KIE1W«lJ|g l 1 ©WSffifll^tStf -StSJ: -5 lc}££ £ 
i©8l3ffiaS:WfiE'rs^^tt>f *>lf-Axv^>^|Sr©W«[tCj: »J 
^ICMSf-rSZl^^m^So >f tf>l^-Ax.y^>y#JCSIMS#ffi«3fc&|i!fl$ 
^c^TV^xy^>yalSS:^xdf-U>^L«;^e>xy^>^■rsS^I5^S:«ML 

, >f*>^-Ax»y^>y©ags*ai*ffi^feitjfii*ra7*3%jKTtc'rs3i: 

[0 0 4 1 ] 

>r tf- ax v ^ > ^ifijc lix y ^ > *immi# mmKttm l 

h^y#«@h^:£ic-£rts:i *fc£<D*Stfj£»(&fc»fc:e assess 

fc, hTf^#^-f^>fcf-AXy^>^#^«tl-5= iJE&JS7tf)5§ 

[0 0 4 2] 
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wmmri&mi o, mmmmmmi i. tiin 2&»iRLT^rt'r«s*s: 

[0 0 4 3] 

r 7 r xitffi £MiSt7 0 n' ?tc £ -r r i: j: o x %Wttt *MW-t z> z n #ffl 

[0 0 4 4] 

mm* g mmffi3^?<z>BW;z&< mm l r^mxmm-t^x& y , 

A^>f^>tf-A^^v^^*^K^r«S4:bTl±a!lin*- jI^CDPVD (Plasma 
Vapor Deposition) # #&&Cj£ge U J: yfgfate&V^Ay ^fl^f-tC <fc 

3&/&lK&##3Bfc£riS. ifc^t>^-AXA"^ itSOPVD (Plasma 

Vapor Deposition) X/t-v #%&iZtt1StLXrty Z^^-ftX.* Jl^-tfM < 

[0 0 4 5] 

y ^ ht7ffl©-tu^ Met y \/V7s hssa$T?j«ici»ra#s&£u h 

«tc±9S^^^y»l 3, ±asS/-/l/K*l 4^^Stia^cmm^-fe>-9-- 
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[0 0 4 6] 

jc>f *>tf-A^W#*r 6 3 i: ^<2fc&T8P3r^y:7Ji2CD>f;r>tf- 

t # «r« £ & y , J; y isgB6§t&igH ©*B&gB»ir > -9- - tea u t^mm. & hjbt* # 

[0 0 4 7] 
[*8i»©£l6<Z>mJ»] 

K^^^^ffiSrW^fe. *g*Sr^l©No.3^e>No.6©@gfjA-e^ 0 n-- 
> ^tt©70593{f 9 X««±»C«i!C«fit»*fllJi*i»JR U >f # > bf - i> x 
7f >^Cj:ot, TajR, NiFejg, KnPtR, CoFejR©#*£T?:ny f^^&ffvx 
, *<0*ffi±CCrT*fiiBI£5nmJgf£Lfcffe, CoCrPt-&&fi&&20Mjg|£Lfc. -£ 
*i**i©K* , rxy^>yS:ffoT, CrT^m OKEffl#lKT*fiJI l 0) fctfCo 
CrPt^apfil (ttgfflfflTjlgJgl 1) £jg/ifcl,fc»^©tt»J#ttfc, *l©No.3^ 
^No.6<Z)«S(lAT*^LTV>Sc lit', TaJRhNiFeJRtt, tt«C&#E%«fltJf ttT 

5. ^*est±, ±mm&%mizmmznT^2>-(*y¥-2*xrty&ijmz8i 
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xy^>^gaxiO-7TorrJ^T<2JC£STT%ftj7. 5 #iHC>f ;*> tf- 
^J&£*l£££©^tC#'ft£iil ©No.l, No.2(ClH«1-<5 0 CoCrPt^©^M 

(Vibrating Sample Magnetomeetor) M/t^C £ U lOkOe *^©^gP^# 
[0 0 4 8] 

CoCrPr/CrK©«$M$ttti: f #9*3£*±^A1203R±K:m/*L&*&tt, 

1 (Z)No.l~No.6(DaSfJA$:#m) = 
[0 0 4 9] 

, *©«CoCrPt/Cr#0;. («gffif»Kl l/«g«fp«ET«J»l 0) £j§MfcLB&C 

TMiTaHMJI&jS^b, NiTafiJS^jat3tl&«tC^»tC*»S4x*lg|ft'ffcLfe« 
tCCoCrPt/Cr»|S;A«^JR$nfe. NiTaf£)g|<Z>Taj|fif£te30at%^& y , Ni(C30at% 
J^±©Ta^ Jni- £ » h N i Ta$| ii7^77X ?»BI91C * -5 * £ #flBffif&IK £ & 

m 9 tf&mx* £ 5 £ #> T* & S o 

[0 0 5 0] 

tifcfl&tfMfci**^, Ni^Co{CP,Cr,Zr,Nb,Hf , In,Mo,Ti ,V,W,Ru,Rh,Pd,Pt^£8$ 
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So *fcffi©fcf*#£>NiP,NiZr,NiNb,NiHf ,NiW,NiPd,CoZr ,CoCrTa,CoCrNb,CrTi 
^ <D T =E JV 7 t * B± IC mm £ ft CoCrP t /Cr gig & & # & 5: ^ 1" » £ 

[0 0 5 1] 



Si. NiTaT^;U:?7XM±<aCoCrPt/CrJjl<D&^t£ 



C3 iLfclil ^il^Ji'flHHIi^H 


W»* He [Oe) 


BSKtt Br (KG) 




1 


A 


CoCrPt/Cr/AI203 


2250 


10.3 


0.88 


B 


CoCrPt/Cr/NiTa/AI203 


1850 


10.5 


0.83 


2 


A 


CoCrPt/Cr/G!ass 


2200 


10.5 


0.89 


B 


CoCrPt/Cr/NiTa/Glass 


! 1600 


9.7 


0.82 


3 


A 


CoCrPt/Cr/Ta/Glass 


800 


6.5 


0.65 i 


B 


CoCrPt/Cr/NiTa/Ta/Glass 


1450 


9.2 


0.78 


4 


A 


CoCiWCr/NiFe/Ta/Glass 


350 


1.1 


03 


B 


CoCrPt/Cr/NiTa/NiFe/Ta/G1ass 


1550 


9.8 


0.82 


5 


A 


CoCrPt/Cr/MnPt/N»FeCr/Ta/Glass 


820 


4.2 


0.35 


B 


CoCrfH/Cr/NiTa/MnPt/NiFeCr/Ta/Glass 


1390 


9.3 


0.8 


6 


A 


CoCrfVCr/CoFe/MnPt/NiFe/Ta/Glass 


550 


3.5 


0.4 


B 


CoCrPt/Cr/NrTa/CoFe/MnPt/NiFe/Ta/Glass 


1430 


93 


0.77 



[0 0 5 2] 

»-£fcjfc«L^©i£T#Me>ftfc# f tnv%u^m^i5oo(oe)i^±tm^ 
mzB-* (^i©Noi,2©Ai:B(z>jt«c) . t. &m%mmmM<bmm<z>&m _t, •* 

fcfc^TaK, NiFejg, MnPtjg, CoFeJK±JCNiTa|»JB|S:^U^^*»U&«, Co 

£ as L , &ffi 1400 (Oe) §?it tt*&0 . 8 £ iff V £ jjk 

-T (^1 ©No.3~No.6(DaMfJB#M) o 
[0 0 5 3] 

rtlf)®^#tt©Ift0iaS:il^Sfe«) ( X^@#f0-2 0&&CJ: »J^c>> 
©CoCrPt/Crjl©^ H ^ggtBj'l4$:M^fe 0 J:&tf Al203JgJtlC^&3ft£Crjg| 

ttCr (110) SBIrILT J3 *J, ^<D_Ltf)CoCrPtJl (l^H 1) fcfcCo (00.2 

m,$i%}mmmftmm<D&m± icmm $ ft itcocrpt/cmmt, co (oo . 2) v n h° 

m&£.%i^T^Z>Z.}ltfWmVfco itlli@6 ©StateAl , StateA2CD^ffitC5fe 
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[0 0 5 4] 

H<z>c$i&#irasfi:£ rmtc r«j < r t tc j: y , £ JMBft ft jc & s 

^^tlfcCoCrPt/Cr^Jl^M^iBlnl^Cr (200) Co(11.0)©H 6 ©StateC©^«t 
Tf&y, CoCrPtK©C|t^fflllirtt¥fftC35:SCli:JC J: »J *©«ft«i»**<Dfil 

[0 0 5 5] 

mi i (3D^^b*ii200G/imi: Lfeo ©JSSiKfl:*©^ * 

»y, /^^A^f>;>fX%^t5ia^i<, B&H— ©'vy F^ttfcfi 
*HJ6<JD^ffi^tt. H^S5ilLTCoFe|gS:MV>TV>S*^ «JS^x 
y«3£<z>B£S&;S^fc*-&tc*3v^ : fo, H«CJ§l#fctt»Btt, A>yKiE 
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[0 0 5 6] 

Tw#|nJ) iZMl^W-nt^ (hMR^Inj) IZ, ±700(Oe)©£#^#7TO2f[l£ tl, * 

izm^^nr^miz, mM.mmitm^t^^ (07© (b> > . ye 

(®7(D (d) ) „ mm&tfizuT'&vj&v&frtifc.tgiz, smmizm 
mmwm& o^-fr^mm t^mmizfim^nr^mm^m^mz^vm^m 
mfcxfatmfxfaizfafr&vtiif&bte^ (ei 7 © (c) ) . r<z)B#, 

[0 0 5 7] 

z<D&vHh^yx7 7-%-zf<Di2uffiR&m(Dmmzmgtf$iCfev, 
h^yx77-*-7<Dnm'&-&3<t)nz>£oizte2> 0 zvmzms iz^-t 0 

r-^-^icfenx^u */xiz&z>M£t>m$-~?2>u zwmgzztL, mum 
is<z>#js#, m&fflWrtJTx&fttf^mw&fctoiz&mteM&vtMiz&^x^ 

ZfctoK.b5>X77-*-zflZffigfim&-f2>£m%.Ztl2> (08 (a) ) 0 
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[0 0 5 8] 

Vh c#/J\S< h9>^7T-*-^©BBS*VhS V%=b<Z)*«/>f X#tttc«ti« 

* if e> g s r £ & & o 

[0 0 5 9] 

i T a 7^^1/7 7^iMf[;7"DtX0ilf fe t HJSMlT'te 

tNiTa T^;b^TXJla)^#S^^CD«®^K©0m$:^ e>*(Ci: U, ^ 
^ fC 3t® gfrf t^m £ MfP 1" -5 ^ h #«Itg 7? & £ 0 
[0 0 6 0] 

mnm^LlZ, ArfXCl O%0O2f^SAbfc^l:, N i T a T^c)l 7 r 
Al^fMiStiC^AtSo rxj±7J«, 1 OmTo r r ilLfco ^©^(C 
CoCrPt/Cr *l£ 0 ^#ttttl»7^*^^-^iC 

<fcUM5S£*l, Mffi^©#M'lfiiS F D (Swiching Field Distribution) IC 

££««&n-->^±§g©7059#^xS^£, a^mm^«J»^m 

$itfe««±(c m^mmr^^yr^M^orumm. mitmm^r^, cocr 

Pt/Cr^ £ b £ =fc © fcifcgeM L 
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[0 0 6 1] 

ttfc#«tfnW£T-f £. BHfc«NBI#3 0#©^pATOi^*o 1500(0 
e)T*&»J, *feSFDft^=foo^=fe<S^^iS:^L/fco 7059#^ ^H*±il, MnPt_L 

[0 0 6 2] 

V^dttl 0 OnmfcU ?KlE«0ffirj»;CoCrPt©aSflBI^*t± 1 0 OG/trnt bt^ 

^Ob#7) &l5NiTaT i E^/7T^JS&t)fCrT%JK©3&^%© Ofr> # 6 ) , 
NiTaT^l/^TXJS^MV^tf) (if > >Ol/ # 1 ) £ffr£ b L ££Ni 

Tay^/l/:7y*tt©*®IMfc&fMi f mtftL, ^ffc30#, SMtl50#, *jfv* 
»©&#0>%a>#8tf*lfc- (t>^#2, 3, 4, 5) dtie><Z)^fp<Z)a^C 

[0 0 6 3] 

it 8) fcfcl^re&ofc. WIKiWW/t^ T^^#®^$S:^-rVhc 

*77-#-:/£&£;i£#¥!I<5o fi£5fc#£ii (it>^;i/#7) T«ib ( 

•9->^;i/#6) , NiTajRCD&V^fc© 1* Vhc#* £ < h ^ > X 7 

o 
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[0064] 
[0 0 6 5] 

mmmmj&^uyyjfrZB-to 01 i\zmmm<Dm%twu&T*$>v, cocrpt/c 

^IfiliftSWefe^o NiTaT^;i/7TXBI± , r©CoCrPt 
/Crfc&CSggBJfafttt, MfrfttfMV^gCo (00.2) /Or (110) SHr^J (0 6 ©St 
ateA3) T*&o fc=fetf)#, Hfctf&fcfc^Mfalftfl^®* *J, I'ft3 0»<0* 
#<Z>i:£lCXj»Co (00.2) /Cr (110) BHlWM^cL (0 6CDStateB) , ZblZM 
fctfmtiUCo (11.0) /Cr (200) KJ[rJ ( (0 6 ©StateC) ^Slt^flS. 5 
e>lC8&fc#&#*aC**tCfcSi:Co (11.0) /Cr (200) @gr»J ( (0 6 (DStateC) 

[0 0 6 6] 

•T^t)^, NiTaT^^^T^^S^^b^&^b^i^SrhlC «fc »J , CoCrPt 
/Cr»J|g©j|gSIBl^tttt, Co(00.2)/Cr(110)@BlRl (0 6 ©StateA' ) ^^Co (11.0 
) /Cr(200)IHfnJ (0 6<£>StateC) ICgHtS-t!:* 3 -eOtfiSfJCS^ffi 
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fg^&3*£±fB!^te^LTV^ 0 Sfeft&CDHJ^^ej, CoCrPt/Crfefo&, Co( 
10.0), Co (00.2) , Co(11.0)<Z)*ili,fBlB]/'Cr (HO) Cr (200) MHiefBj"? % J: 

[0 0 6 7] 

[IS2] 



^2 UYTaT^)l,77*mOMit0zftmi-y->Zr)\sPl!&. 









NiTaT^JU^rXJl 


CrTttSliB 


CoCrPt 








KJ5(nm) 


jgg(nm) 


1 




MnPtP2.5nm 






5nm 


10nm ! 
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NiTa^gglb&tL 




5nm 
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T 




3 


NiTaS®&lb308> 




5nm 


30^ 


T 


-f- 


4 


NiTa^SS^fctSOft 




5nm 


1508> 
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T 


5 


NiTa^^^S 




5nm 




T 
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6 






ML 


Sib 


SSL 
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7 




AI203 2.5nm 
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T 


5nm 


T 



[0 0 6 8] 

^£<, ®4<D (a) (b) iC^f J: Z> JC & £ * III 

T'&£„ t£oT, ^Co^©M^@2l^«a6(DStateb fC^-t^^iHA\ ®6<Z)S 
tateAlOCo(lO.O), Co (00.2) , Q°(ll.0)(DUMimfa<D^1$&ftKM&M'mrt4 
7 £ & o T -5 t^X. tl -5 0 
[0 0 6 9] 
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JH, m^M#'l4tt^#it(Dt;<D^i:bicL^2^ii^U, fro, ffi;«i&<Z)/jN 
"tr> >Ol/<Z)$T®7£^ £ TEMfgigl (Transmission Electron Microscopy : Mj&M 

^mmmmm) s^o^m, smmmwrnmniz* 5° 7^55° -e&o*: 

SfcStiTv**. H-^nt^t'MlfcA^ K©^SJiM#^^6 5° fr 

£7 5° -e&£©tC#fU ^WOflKSO^y K© gfiM^P#M^45° frP> 
[0 0 7 0] 

(*WJ3) 

[0 0 7 1 ] 

® 1 2 tCNiTaT^;i/7rXj^±T*CoCrPt/Cr^$:^b^^<Z)^#tt©Cr 
jglTO^&^-To NiTa7^;i/7 7X|g|tf>ig|J*«5n«T*&y, *©Sfttt;&#«J&6l5 
i2T'Wi3 0#©^ir^ff5:ISbt^^o CoCrPt^&jgCD&JgW: 1 0 

[0 0 7 2] 
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Ell 3 tCNiTar^;i/7T^K±T?CoCrPt/Cr|iJKS:^0fel*©«5C#tt©NiT 
4) tt'X^f >ifbfet)0S:ffflbfe o NiTay^;i/-7T^J^9<Z)JlJ?«l.5nin 

i y /j> $ v^^jciK^cwtt^ft-r * 3 i: mm l 

[0 0 7 3] 

tco (00.2) iaiRia)3ftvNBBi^i:&oTfey, cmxmffimWiljfaZfa^Tls y , 

LCo^^rffl|ffi|||©||fMRrSiSJ||rT?*a; < 
[0 0 7 4] 

NiTay^yr^Jg, MCrTffiCfjf 1.5nm,2.5nm{C It 
fcfPtiffl/fco iIM2©t>7"^#3^#(JD'\'y K©Vh c ©¥-*NItt0.04T?S> 

NiTaT^^/^r^JK, 3ttKCrT«iJK©KJ?'S:»JBIfb'r«*tCJ:y, 04 ©(a) (b) 
[0 0 7 5] 

* fc#*&m!Tf&jg $ n s >r * > tf - a x a v * #&t- \%, M%&fflhxmmvi> 

nSffiT*$>Z> 0 << ity\£~-h>7>rty # Alt # L 
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[0 0 7 6] 

ZZiZmV&&t>K, NiTar =E )l/~7 T xm%.tfCrTmmQ>&&3kft<D9Li&fc £ 
*tCCoCrPt^|»tt<DKJiC«:3eXL, »e«ft*BrtS:SCftS13:/t>f 

&4c&#E%£Mft<z> § sus 7 © * >f ^at*? x u * >f ^© e sure 

*»JCoFeJK/RuBi/NiFeJ|!|©«JiS:«r^ f h-#;i/jg|Jf:#4 . 2 nmCD t, © £ 
ttttBfflfflKKJ? £ © & MRRJP© Jfc-C3MB U T & Z> .. 

[0 0 7 7] 

*ftmmm<z>*><D-?i*&&Mfflmi 1 7©BM*fc©jfc2 a^t** 

[0 0 7 8] 

36W©;£tftafcfc#3ft «fc »;Sm^fc^^/lN§ v%©li, g &JV 7 Icffr&tlStiSUff 65 
[0 0 7 9] 

7&{C, i^mil l(DCoCrPt-&&jfififc«:£JSU tt?B«**«Bsl.55TS^ 
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mm^m<Lrc.mmnL, eh© (a) -t &ti%m2(Dmmic~?z>z\znzj:v, 
g *ji 7 izmmit i^H7xi#i: man «rte £ & s <. 

5 ) 

*%W(Z>m& ZW-dH!£^ v Ftcfa^y F£M^rfri*7£J&U MM^v F 

-Kh^'^H^^O OnmJ^T, 4#lCttl 0 0 nmj£^(Z)/\ y KtC*7@^#it<Z)fe 

*P©{£U ^IB0§^M#$i«3ft£ o 

[0 0 8 0] 

T±gPi/~;i/F38^&5o 38©±8|StCj|ift»»39&^LTT«Pi8ffi40a^feS o T 

asai*o-»t«je=R©#3t40bS:*L/Tfey, ^©as^TKi^uff&ff^. r 

«P?KS40a<O_haJlcid:ii>f ;i/42h_tas?8«41a, 41b#&£„ ±aPl&ffi41a©$fcSg 

as«i?±®^ e> y •& * s nr as y , ±as««4ib©ftjB i y *ic Ao fc«3fi & & 

1\ ±W?K««:41a, 41b© j:e>tC^Srj-tSZlh{C J: »J, n>f ;i/42&«8;ft,«S*iffilC 
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[0 0 8 1] 

(Hl»J 6 ) 

&:frLT±JitC&ftJg£fe©'t'5 5ff hAXlf (BSV|g|: Bottom Spin Va 

lve) mt, &&M*TBKmUlsttMti&Ml£ftlsTm&MZ±MlzmU't& h 
(TSVjR : Top Spin Valve) j£, @j£JS SrTgP i:_h3|5iC@SS 
L , T»*«tt» £ _fcSP#lKffiJI £ tf* L T (ll M £ Cggfi £ ^ 7 ^ * t:° 
>7t;i/^ (DSVJ1 : Dual Spin Valve) j^CD 3 «{C3HS£*l, i£*<Z>#M £WT 

[0 0 8 2] 

ilil. 2, 3, 4, 5tt, &&S^8frll«tJi#;®#3i#, JtfhAXlf>A* 
[0 0 8 3] 

8tttttJi4, rmom ferns, rmmm^me, gejS7, ±jf©#«ttM6u f _t 
itiTiii o, m&fflmmmi 1, tiin 2#««j&£*is e >f^> 
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7*ii9, «EW*MKTiftJ»i o, ^E^iiM i l&mnmmzmm^zmiz 
#$£tc «fc y we £ , * feiKiEWttr a >f r * . & 

[0 0 8 4] 

Jitf>#M&'J£ji6U, ±MOS^M5U, ±Jf©fi3lHKttJf 4D, ^M11M8 0WSICT 
[0 0 8 5] 

iCKBS*l"CV*S. *feT9J^'W^JStt, <3D»^Al203-»?>Al203=Si02©rt 
*773U»*tt#l6JB2*l*. SE0Jfl¥i8&£ LT«M*£CoCrPt^£]0|fcCr£&Ti6 
BRtt, Al203^Al203=Si02(Dm777*fei^Jl_tT'{i^^#'f4*' : #e ) n^<, ^HI2 
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l$frftfcv**#&£K:«fl^ft£. 
[0 0 8 6] 

*zx% h v zf* m y n )v zf m fc mm. mmmmM <d & & t & v ^^<z> d 

7Xjf cd & § co vhcM &o . o 15 & o £ co &c *f u «9»r»77XjB © & v * m& 
ttvhc^o.035^*ofe. Sfot, ^DS©fflJ^jc#^£-r*co^^aEt«!i«r«;i 1 CO 

- ^CO^Ttt, MBBI5T'Co^^|EWMC0#ttS:|nl±$-&S^i:^ffi^i s 
[0 0 8 7] 

i$mznT^z>%}$k*mnisfr 0 z.<D^<D^±m%mmmi i », ®6<ost 

ateBC0^^g2rBJttC0t)C0T?^)S o «l«««ii»*«l*#CD*Hi«JC^rtSnfeCo^ 
£«ttR©l8»f$tt*, Co^^|EMWmco»gSSBlnH4^, iEtiJUAMT^i 

#S2 isjjW * 1/ v > i: h ft -5 „ 

[0 0 8 8] 

4^, «KW»JK^«S:«jifl;T*fcftJC, Co^^«|E«llVJR(Z>ISASl^tt» 
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[0 0 8 9] 
[0 0 9 0] 

jgjs tsii: #nrtg& & <D & z> o lot mmi^(DmM,m.un^mMi^ 

[0 0 9 1] 

[|Mtf>t»#&Sft0J!] 

[01] #iM<z>ig-©^7£i^&u. m%m.ffi®%:mMfo<DW%.m(Dtp mt 
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«Piitf>BU? *s* < «ia L/ mmmm. *m l r=. mx* & s . as 
it & nm (cih t © mmmmr* & & . 

[03] («*«l3g©lKIE«!l»JK<Z)WT®«^&^bfcH^*)S. 

/wy*&l!UKmil*&«^ttK^Lfc0'e&s. ( a ) «02 
1B20£#-iS:OTV*«53f£aVf. (b) 1*0 1 lC*fjS L U , Sfi 

[05] *»TO©=»5iS:^i**^©»(5iXSS:^Ufe07?&*. 
fcl$©»T®*3i0T?S>-6. (b)tt'J7ht7l/^^hift, >f *>fcf-2»S U 
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zmwtzmmm&mx&z. m\%ffi&mtm<nm®zft&mzm-o&*)<Dx 
stateM it, mmmnmco^±mm(Dfs^m^^(Dcmt)m^mc.mw.t^7 

stateA2 it, m&mfflmco&±mm<D ttmm&*<ncmtfmmftic.mm&M& 

StateA3 It, mmffl@fmCo&&mm<D A#Sm&^©C$fi#Jg® ft JCM&lil^ 
StateCli, aiE^WmCo^^^A^^^^Cffi^MBWlC^f^^^^ 
StateBtt, aiS0r#mCo^^^©A**^^(Z)C|ft^mffi|^tC5p^-e : bM< 
7^/1^77 b StateB<Z)^lS#§gj|a-e £ 3 o 

[127] #^fEtf>Hi£Wc£^T, ^Efii^JK^A-rr^^^^ic^min; 

-^(DMwmmitwimtzmx&z. 

So 

$ fc i$ <d m mm'rnm <z> mm^'ft <r> mt & b -r v ^ v x & & „ 

iY l ^rc.^(Dm%m l mv^y^yr-ij-^(D^m<7>mt^ir^^yx-h^ 
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[igi3] *ftmmmM3iz&^T, mmfflwmam&ift&nm&MfflmmaT^ 

[0u] ^mmmmm^z^^x, m&mfflm<Dmmzmtz-&fc£.£<nmn,m, 
ffih^yx7T-u- -? <Dm*&m.<nmt ^t^77t^s. *mmm& & mm 

[015] *mmMMM5iz&v\T, *mniz&7FZftt=.y-r-by-y--$:&f&Lt~ 

[016] *mmnm6iz&^T, tmm, fc&m&m, m^m, im&m, & 
mm, -tmmmftM, ±m<z>mfem, ±.m<DB.mm^m, ummmvmizTm 

h -tm^mm l tc m^m^mummmm^ & mm l , *&wrv $ n tc m 
&fflwmmm: & mm Lfcm&<nw&*mLf~ mmm&.m~e& z „ 

[017] *&mMMM7iz-&^x, rmm, &&m, tmmmvtm, -tm&m 

i- • • T3is-* km, 2- • • T®*fw7m, 3- • • mMmffimmmmib 
rwm, 4- • • mfem*Mj&^&Ksm>&m, 4u- • • m&m zm&l-$-z>s& 

&mm±mzmm2ftt~mfemzM&?z>&M&m, 6- • -im&m, 6u- • 

• mmm'mmT=E)i7Txm, io- • • ^lEtjmiTJ&s, n- • -mummm 
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m 

m, 12 • • -mmmm, 13 • • • ±m**v7m, 14- • -±»s/-^km, 15 

• • • StfljrFIWSM. 16 - • • &S»±®i*3ffi« f 17- • 
**Jf#«»3e»©«E«»fllTiBi*affi«, 18- • • ttft&&tt*8UIttm( 
£#©&Effl»0LhiBiS3&tt, 19 • • • 20- • • 
*ft»***#««5£«©«EiW#ffll*^WSffi«. 21- • • U7bt7b^h 
TSP, 22 - • • 'j7ht7l/i?XM», 23- • • >f#>^ U ^XMtfjgFllg 
, 24- • -' tt^fflMJ&KX££tf*lJE34 • • -TasS/-^K, 35- • • mMM 
, 36- • -ttft&ftttSatJItt. 37- • -ffiM, 38- • - _hgPi/-7l/ F, 39- 

• • ftBliJS, 40a •• • TBPSM, 40b •• • T®mm$ZM> 41a •• • ±&mMl 
% 41b • • • ±M*i2, 42 • • • 3 >f ;i/ 

a«p- • • &%mmx:mMftMB* Twf • • • isih^y^i, « • • • a 
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[03] 
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[0 5] 
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[06] 



Co(0<U) 
CoOO.O) 
Cottl.O) 

Mixed Orientation 



( cr &&ymm ) 

CrOlO) 



( Sffi ) 

A1203, 7059Glass 



State Al 



C o(00.2) 



( Cr £&Tife®l ) 
Cr<110) 



Ta, NIFe NiFe Alloy 
Mnlr .MnPt, CoFe etc 



State A2 



Co(00.2) 



( Cr £ 
CrdlO) 



Non-0 xldbation 



Araorphas Ni or Co-alloy 



Ta. NiFe ,NiFe AUoy 
Mnlr.MnPt, CoFe etc 

State A3 



Co Non Orientation 



< Cr &&Tt&m ) 
Cr-Non Orientation 



Oxidization (weak) 



Amorphas Ni or C o-alloy 



Ta, NiFe , NiFe Alloy 
Mnlr.MnPt. CoFe etc 

State B 



CoUl.O) 



( Cr ££Ti&M ) 
Cr(200) 



Oxbfix&tlon 



Amorphas Ni or Co-alloy 



Ta, NiFe .NiFe AUoy 
Mnlr.MnPt. CoFe etc 

State C 
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C08] 
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[09] 
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